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ABSTRACT
Objective:We undertook a microbiological study ofpurulent specimens fromwomen with symptom-
atic breast abscesses.
Methods: Fifty-one purulent samples were collected in 2 periods (December 1991-April 1992 and
January 1994-June 1994) from nonpuerperal breast abscesses in 44 patients attending our hospital.
Results: One of the most frequently isolated microorganisms was Proteus mirabilis (9 patients,
20.4%), present as a pure culture in all but 1 specimen (isolated together with Peptostreptococcus
spp.). Staphylococcus aureus was isolated in 10 specimens, 6 of which were post-tumorectomy ab-
scesses. Polymicrobial anaerobic flora were isolated in 11 specimens (21.5%); Staphylococcus epider-
midis in 4 (8%); and Streptococcus milleri, Alcaligenes sp., and mixed aerobic-anaerobic flora in 1
specimen each. The 7 remaining samples (13.7%) were negative bacteriological cultures.
Conclusions: We draw attention to the frequent isolation of P. mirabilis in recurrent and torpid
breast abscesses in 4 women in whom surgery was necessary in addition to antibiotic treatment.
(C) 1995 Wiley-Liss, Inc.
Kvx WORIS
Breast abscess, nonpuerperal mastitis, microbiology
taphylococcus aureus has been recognized as the
microorganism most frequently associated with
breast abscesses. However, in the last few years,
several studies have shown that other organisms,
particularly anaerobes in pure and mixed cultures,
are the most frequently found pathogens in nonpu-
erperal mastitis.
1-3
Enterobacteria, mainly Escherichia coli and Pro-
teus spp., have been isolated in all studies of nonpu-
erperal mastitis. Nevertheless, because they have
been found less frequently than anaerobic organ-
isms, they have not been considered etiologic agents
of this disease when empirical antibiotic treatment
has been planned.
In this study, we present the results of a micro-
biological study of specimens from women with
symptomatic breast abscesses. The samples were
received in our laboratory between December 1991
and April 1992 and between January 1994 and
June 1994.
MATERIALS AND METHODS
Fifty-one samples from 44 patients from the Breast
Pathology Unit of the Gynaecology and Obstetrics
Department at the Virgen de las Nieves Hospital,
Granada, Spain, were analyzed. The samples were
obtained during 2 periods: from December 1991 to
April 1992 (period 26 samples from 22 patients)
and from January 1994 to June 1994 (period 2; 25
samples from 22 patients). The breast abscesses
were classified on the basis of history and clinical
presentation as acute (initial presentation of
erythema with pain and tenderness or suppuration
in the subareolar region), chronic or recurrent (2
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or more episodes of recurrent infection by history
associated with suppuration or draining sinus). The
patients’ ages ranged from 21 to 66 years.
All patients were diagnosed with nonpuerperal
mastitis. In period 1, 7 of these patients were clas-
sified as having acute abscesses and 10 as having
recurrent or chronic abscesses. The remaining 5
patients had abscesses that had appeared post-tu-
morectomy. The samples in the 1st period were
obtained by fine-needle-aspiration biopsy (FNAB)
(N 11), surgical draining (N 5), or sponta-
neous draining of the abscess (N 10). in period
2, the abscesses in 7 patients were classified as
acute, 7 as recurrent, and 8 as post-tumorectomy.
The samples in the 2nd period were obtained by
FNAB (N 8), surgical draining (N 9), or
spontaneous draining (N 8).
The samples were inoculated onto 5% horse
blood agar (duplicate plates incubated in 5% CO2
under anaerobic conditions), chocolate agar plates
incubated in 5% CO2, McConkey agar and manni-
tol agar incubated aerobically, and 5% horse blood
agar with 100 Ixg/ml amikacin (LK) incubated un-
der anaerobic conditions. The plates were incu-
bated at 37C and examined 24, 48, and 72 h after
incubation.
Gram-stained preparations were made of all spec-
imens to observe their suppuration and the presence
of microorganisms. We considered significant the
isolation of single or mixed potentially pathogenic
microorganisms in specimens with abundant leuko-
cytes and few or no epithelial cells. The specimens
with epithelial cells and no leukocytes were not
considered.
The isolates were identified using conventional
diagnostic methods based on colony morphology,
atmospheric growth conditions, and Gram stain-
ing.
4 Antibiograms were done on all isolates by the
disk diffusion techniques or NIIC determination by
microdilution in automated PASCO broth
(DIFCO, Detroit, MI).
RESULTS
Seven ofthe 44 women had negative bacteriological
cultures. Aerobic bacteria were isolated in 24
(64.8%) of the remaining 37 patients, polymicro-
bial anaerobic culture in 11 (39.7%), and mixed
anaerobic and aerobic flora in 2.
In spite of the fact that duplicate specimens were
obtained from 5 patients and a triplicate specimen
from (making a total of 51), the result of the
second culture was the same as the first. P. mirabilis
was isolated in all samples in pure culture in 4
patients; anaerobic mixed flora was found in both
samples from the 5th patient; and S. aureus in both
samples from the 6th patient.
The most frequent anaerobic isolates were Pep-
tostreptococcus anaerobius, P. assacharolyticus, P.
magnus, Bacteroides spp., and Fusobacterium spp.
Nine (69.2%) patients with mixed anaerobic flora
had recurrent breast abscesses.
In period 1, Proteus mirabilis was the most fre-
quently isolated microorganism, being recovered
in 7 (32%) patients, Peptostreptococcus sp. was found
with P. mirabilis in a patient with a chronic breast
abscess and as pure culture in 6 specimens, 3 of
which belonged to patients with chronic or recur-
rent abscesses. In period 2, P. mirabilis was isolated
in 2 patients, with a recurrent abscess and another
with an acute abscess.
S. aureus was isolated from 5 specimens in pe-
riod and 5 in period 2. These specimens were
obtained from 6 post-tumorectomy breast abscesses,
3 acute breast abscesses, and recurrent abscess.
S. epidermidis was the only isolate in 4 specimens
from 3 patients with post-surgical breast abscesses
and with an acute abscess. We also found Strepto-
coccus milleri in woman with symptoms of" recur-
rent abscess and Alcaligenes sp. in another woman
with a post-tumorectomy breast abscess.
All Staphylococcus aureus isolates were sensitive
to cloxacillin and resistant to penicillin and ampi-
cillin.
Anaerobic microorganisms were sensitive to all
of the antianaerobic antibiotics tested (metronida-
zole, amoxicillin-clavulanic acid, cefoxitin, and
clindamycin).
P. mirabilis isolates were sensitive to most of the
antibiotics tested (aminoglycosides; trimethoprim-
sulfamethoxazole; first-, second-, and third-gener-
ation cephalosporins; amoxicillin; and amoxicillin-
clavulanic acid). Only 3 isolates were resistant to
amoxicillin and 3 to trimethoprim-sulfamethox-
azole.
DISCUSSION
Mild nonpuerperal breast abscess is often treated
with antistaphylococcal agents.
6 In the last few
years, many studies of the incidence of S. aureus in
nonpuerperal breast abscesses have found that anaer-
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obes rather than S. aureus are the microorganisms
most frequently associated with this infection. 1,2,6
This finding is supported by our results: S. aureus
was isolated in 10 of the 44 (22.7%) cases of breast
abscess. However, 6 of these were post-surgical
infections.
The high percentage of anaerobic microorgan-
isms recovered in this study (13 patients, 29.5%)
emphasizes their role as pathogenic agents in breast
abscesses, although this percentage is less than that
reported by other authors, who reported anaerobic
recovery rates of 40-50%.
1,3,7
According to Scholefield et al.,7 nonpuerperal
breast abscesses caused by anaerobic bacteria tend to
cause intraductal stasis, which favors persistence of
the infection. Some authors suggest that excision of
the main galactophorous duct system would be an
effective treatment. 8’9 Our results support this hy-
pothesis, since 9 of the 13 cases of breast abscess
with anaerobic flora relapsed and required exten-
sive resection in addition to antibiotic treatment.
In our series, P. mirabilis was detected in a high
proportion of patients (20.4%) and was the most
frequent isolate in the first period studied (32%).
This microorganism is also one of the most fre-
quent Enterobacteria in the series reported by Ed-
miston et al.
6 and Brook,
2 although it represented a
small proportion of the total number of isolates. To
ensure that the frequent isolation of P. mirabilis in
period was not casual, we analyzed the etiology of
nonpuerperal breast abscesses in 2 different peri-
ods. It is remarkable that P. mirabilis, although less
frequent in the 2nd period, was the only Entero-
bacteria isolated in this infectious syndrome in the
absence of a history of traumatic injury or previous
surgery in the affected women, thus suggesting that
it was a nosocomial infection.
Five of the 9 patients with P. mirabilis had se-
vere recurrent and torpid chronic abscesses that
were clinically similar to those caused by anaerobic
bacteria. These lesions required extensive resection
in addition to antibiotic therapy.
In the galactophorous ducts, P. mirabilis may
have an effect similar to that in the urinary tract,
where it causes stones by acting as a foreign body
that maintains the infection.
It is worth noting that this species was isolated in
pure culture in all but case in which it was isolated
together with Peptostreptococcus spp.
Since swarming strains of Proteus mirabilis can
hinder the identification of small colonies or slow-
growing anaerobes in nonselective media, we de-
veloped a routine method for reincubating LK
plates for 72-96 h and inoculating plates contain-
ing another selective medium such as blood agar
with nalidixic acid incubated anaerobically. This
method prevents P. mirabilis growth and facilitates
the recovery of possible anaerobic cocci in these
samples.
Our results indicate that, in breast abscesses not
associated with previous surgical procedures, P.
mirabilis must be considered, together with anaero-
bic microorganisms, as one of the most frequent
etiologic agents of nonpuerperal breast abscesses.
Active antibiotic therapy against this bacteria should
be included in empirical treatments.
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